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Glossary 

Term Definition 

Acheulian Palaeolithic period stone tools characterised by distinctive oval and pear-shaped hand axes. 

Before Present (BP) 
An archaeological dating conventionï the present assumed in this report to be 1950 (i.e. based on 
uncalibrated radiocarbon dates).  

Decca System 
Formerly a positioning system which allowed ships and aircraft to determine their position by receiving 
radio signals from fixed navigational beacons. 

Ensonify 
Used in sidescan sonar meaning ófill with soundô ï the seabed is flooded with an acoustic source and the 
intensity of the returning sound waves measured 

Heritage Historic or cultural associations.  

Heritage asset 
Those elements of the historic environment that hold value to this and future generations because of their 
historic, archaeological, architectural or artistic interest are called òheritage assetsò. A heritage asset may 
be any building, monument, site, place, area or landscape, or any combination of these (DECC, 2011).  

Historic England The Historic Buildings and Monuments Commission for England. 

Levallois 
Palaeollithic stone axe manufacturing technique/type named after 19th century finds of tools in the Parisian 
suburbs 

Maritime archaeology 
The physical remains of boats and ships that have been wrecked, sunk or have foundered, and may also 
be those artefacts which rest upon the seabed as the result of being jettisoned or lost overboard (for 
example, anchors, cannon or fishing gear).  

Mousterian Style of flints tools associated mostly with Neaderthals.  

Prehistoric archaeology 
In the British Isles the period from the earliest hominin occupation more than 780,000 years Before Present 
(BP) to the time of the Roman invasion of Britain in 43 AD.  

Vibrocore 
A technique used in offshore geotechnical surveys to recover cores generally up to 6 m deep when 
sampling soft seafloor sediments.  

 

Acronyms 

Acronym Description 

AOD Above Ordnance Datum 

BP Before Present 

C14 Carbon 14  

CEA Cumulative Effect Assessment 

DCO Development Consent Order 

EIA Environmental Impact Assessment 

GPS Global Positioning System 

KP Kilometre Post 

LAT Lowest Astronomical Tide 

MBES Multibeam Echo Sounder 

MOD Ministry of Defence 

NL Named Location 

MIS Marine Isotope Stage 

NPS National Policy Statement 

NSPP North Sea Palaeolandscapes Project 

PEIR Preliminary Environmental Information Report 

REC Humber Regional Environmental Characterisation 

RNAS Royal Naval Air Service 

RCZAS Norfolk Rapid Coastal Zone Assessment Survey  

ROV Remotely Operated Vehicle 

SAM Scheduled Ancient Monument 

SBP Sub Bottom Profiler 

SSS Sidescan Sonar  

UHRS Ultra- High Resolution Seismic  

UK United Kingdom 

USBL Ultra-Short Base Line 

UXO Unexploded Ordnance 
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Units 

Unit Description 

m Metre 

nm Nautical Mile 

nT Nanotesla 

km Kilometre 
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1. Introduction 

1.1 Project background 

1.1.1.1 Orsted Hornsea Project Three (UK) Ltd., on behalf of Orsted Power (UK) Ltd., is promoting the 

development of the Hornsea Project Three Offshore Wind Farm (hereafter referred to as Hornsea 

Three). Hornsea Three is a proposed offshore wind farm project within the former Hornsea Zone, and 

includes the associated offshore cable corridor and onshore infrastructure. The proposal is for an 

offshore wind farm which will be situated within the Hornsea Three array area in the east of the former 

Hornsea Zone. Hornsea Three is located in the central region of the southern North Sea, approximately 

121 km from the UK coast (at Tringham, Norfolk) and approximately 10.1 km west of the median line 

between UK and Netherlands waters (Figure 2.1). All references to Hornsea Three in this technical 

report shall, for the purposes of the report, refer to the offshore infrastructure and activities only. 

1.1.1.2 RPS was commissioned to undertake a marine archaeology baseline study of the regional marine 

archaeology study area to inform the marine archaeology Environmental Impact Assessment (EIA) for 

Hornsea Three. Accordingly, this technical report considers the known and potential archaeological 

records in Hornsea Three (within the Hornsea Three array area, the offshore cable corridor and landfall 

area) within its wider historical context. The three main areas considered in the Marine Archaeological 

Technical Report are: 

¶ Submerged prehistoric archaeology; 

¶ Maritime archaeology; and 

¶ Aviation archaeology. 

1.1.1.3 Available evidence for submerged prehistoric, maritime and aviation archaeology within the Hornsea 

Three array area, the offshore cable corridor and intertidal area is presented and the potential for the 

presence of currently undiscovered archaeological sites and materials from all periods is discussed. The 

importance of the archaeological record and the likely impacts of the development of Hornsea Three on 

this record are assessed in volume 2, chapter 9: Marine Archaeology.  

1.2 Aims and objectives 

1.2.1.1 The aim of this Marine Archaeological Technical Report is to inform the Environmental Statement for 

Hornsea Three by providing an overview of the archaeological baseline against which the potential 

impacts of Hornsea Three on the archaeological record of the area can be assessed. 

1.2.1.2 The objectives of this study are to:  

¶ Summarise the potential for submerged prehistoric archaeology to be encountered within the 

Hornsea Three array area, the offshore cable corridor, including the intertidal area, and to 

contribute to the understanding of the palaeoenvironment of the wider UK continental shelf; 

¶ Highlight known maritime and aviation sites and, based on the maritime history of the regional 

marine archaeology study area, assess the potential for the existence of unknown sites and 

materials within Hornsea Three; 

¶ Present site specific geophysical data from surveys across the Hornsea Three array area and the 

offshore cable corridor identifying anomalies of archaeological interest, characterise these 

anomalies and integrate the results with those of the desk-based work described above; and 

¶ Review available relevant geotechnical data for sediments of archaeological and 

palaeoenvironmental interest and integrate the results with those of the desk-based work 

described above. 
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2. Methodology 

2.1 Marine archaeology study area 

2.1.1.1 For the purposes of the Hornsea Three marine archaeology characterisation, two study areas are 

defined as follows:  

¶ The Hornsea Three marine archaeology study area - defined as the area which will encompass the 

offshore components of Hornsea Three (specifically the array area, offshore cable corridor 

(including the temporary working areas extending some 600 m on either side), and intertidal area 

seaward of MHWS) as this area was considered to be directly affected by the proposed 

development; and 

¶ The regional marine archaeology study area ï defined as a 20 km buffer from the Hornsea Three 

array area and offshore cable corridor (including the temporary working areas), extended to include 

the Hornsea Project One and Hornsea Project Two array areas (see Figure 2.1). This regional 

marine archaeology study area is the area covered by the desktop review and therefore provides a 

wider context for the site-specific data, as well as the extent of the marine archaeology cumulative 

effect assessment (CEA). 

2.2 Relevant legislation and guidance 

2.2.1.1 This section outlines legislation and guidance relevant to offshore archaeological remains in the context 

of offshore renewable energy development. It is not an exhaustive list. 

2.2.2 Legislation 

 Protection of Wrecks Act 1973 

2.2.2.1 The Protection of Wrecks Act 1973 makes provision, within UK waters, for the protection of wrecks and 

any vessel or associated objects on account of its wreckage of historical, archaeological or artistic 

importance, by way of site designation. Each designated wreck is surrounded by an exclusion zone 

within which it is an offence to tamper with, damage or remove any objects or part of the vessel or to 

carry out any diving or salvage operation, except under the terms of a licence granted by the Secretary 

of State for Culture, Media and Sport. 

2.2.2.2 Protected wrecks in both the regional marine archaeology study area and the Hornsea Three marine 

archaeology study area are outlined in section 3.5.1 below.  

 Protection of Military Remains Act 1986 

2.2.2.3 The Protection of Military Remains Act 1986 makes it an offence to interfere with the wreckage of any 

crashed, sunken or stranded military aircraft or designated vessel without a licence. This is irrespective 

of whether there was loss of life associated with the wreck, or whether the loss of the aircraft or vessel 

occurred during peacetime or wartime.  

2.2.2.4 All crashed military aircraft receive automatic protection under this Act, but vessels must be individually 

designated. There are two levels of protection offered by this Act: designation as a Protected Place or 

as a Controlled Site. 

2.2.2.5 Protected Places include the remains of any aircraft which crashed while in military service or any vessel 

designated (by name, not location) which sank or stranded in military service after 4 August 1914. 

Although crashed military aircraft receive automatic status as a Protected Place, vessels need to be 

specifically designated by name. The location of the vessel does not need to be known for it to be 

designated as a Protected Place.  

2.2.2.6 Controlled Sites are specifically designated areas which encompass the remains of a military aircraft or 

a vessel sunk or stranded in military service within the last two hundred years. Diving operations are 

effectively prohibited on these sites without a specific licence. 

2.2.2.7 Sites designated under the Protection of Military Remains Act 1986 in both the regional marine 

archaeology study area and the Hornsea Three marine archaeology study area are outlined in section 

3.5.1 below.  

 Ancient Monuments and Archaeological Areas Act 1979 

2.2.2.8 This primarily land based Act may also be used to provide protection for underwater sites within the 

UKôs territorial waters. Buildings, structures or works, caves or excavations, vehicles, vessels, aircraft or 

other movable structures of national importance may be scheduled as ómonumentsô. It is an offence to 

demolish, destroy, remove, alter or, repair or make any alterations to a monument or carry out any 

flooding or tipping operations without scheduled monument consent. The Act is administered in England 

by Historic England, on behalf of the Secretary of State for Culture, Media and Sport.  

2.2.2.9 There are no scheduled ancient monuments in the regional marine archaeology study area or the 

Hornsea Three marine archaeology study area.  
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Figure 2.1: Location of Hornsea Three (the marine archaeology study area), the former Hornsea Zone and the regional marine archaeology study area.  
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 Merchant Shipping Act 1995 

2.2.2.10 All wrecks within the UKôs territorial sea and any wreck which is landed in the UK from outside the UK 

territorial sea must, as stated in Section 236 of the Merchant Shipping Act 1995, be declared to the 

Receiver of Wreck, who acts on behalf of the Maritime and Coastguard Agency in administering this 

section of the Act. The Act defines ówreckô as anything which is found in or on the sea or washed ashore 

from tidal water.  

2.2.2.11 All items which are raised from the seabed, regardless of age or importance, must be reported to the 

Receiver who will act to settle questions of ownership and salvage. Finders who report their finds to the 

Receiver have salvage rights.  

 Maritime Archaeology on the Continental Shelf 

2.2.2.12 It should be noted that outside of the UK territorial sea (i.e. beyond 12 nm), the regulation and reporting 

of maritime archaeology is governed by international legislation and guidance. Activities, however, may 

be subject to EIA under the European Union EIA Directives 85/337/EEC and 97/11/EC and assessed by 

virtue of the Strategic Environmental Directive 2001/42/EC.  

 International law 

2.2.2.13 Guidance is also provided by international law such as The United Nations Convention on the Law of 

the Sea 1982 (UNCLOS, 1982), the European Convention on the Protection of the Archaeological 

Heritage (Revised) 1992 (the Valletta Convention) and the UNESCO Convention on the Protection of 

the Underwater Cultural Heritage 2001 (UNESCO, 2001). 

2.2.3 Guidance 

2.2.3.1 Guidance which has been considered in the production of this Marine Archaeology Technical Report 

includes:  

¶ Code of Conduct Chartered Institute for Archaeologists (2014);  

¶ Standard and Guidance for Historic Environment Desk Based Assessment Chartered Institute for 

Archaeologists (2014); 

¶ The Code of Practice for Seabed Developers (The Joint Nautical Archaeology Policy Committee 

2008); 

¶ Crown Estate Guidance (Crown Estate and Wessex Archaeology, 2010, Wessex Archaeology, 

2010). The Crown Estate guidance includes: 

ƺ Model Clauses for Archaeological Schemes of Investigation (Wessex Archaeology, 2010b); 

and 

ƺ Protocol for Archaeological Discoveries (Crown Estate and Wessex Archaeology, 2010). 

¶ COWRIE Guidance (2007, 2008 and 2010). The COWRIE guidance includes: 

ƺ Historic Environment Guidance for the Offshore Renewable Energy Sector (COWRIE, 2007); 

and 

ƺ Offshore Geotechnical Investigations and Historic Environment Analysis: Guidance for the 

Renewable Energy Sector (Gribble and Leather, 2010).  

¶ Identifying and protecting palaeolithic remains; Archaeological Guidance for Planning Authorities 

and Developers (Historic England, 1998). 

2.3 Methodology for defining the baseline environment  

2.3.1 Desktop review  

2.3.1.1 A detailed literature search was carried out to establish the baseline of information available in the 

regional marine archaeology study area. Information was sought on marine archaeology from the 

following principal primary sources: 

¶ Records of United Kingdom Hydrographic Office (UKHO) wrecks and obstructions provided by 

SeaZone Ltd ("SeaZone"); 

¶ Records held by the National Record of the Historic Environment, held by Historic England, which 

include reports of finds recovered as a result of aggregate extraction and reported under the British 

Marine Aggregates Producers Associationôs (BMAPA) Protocol for Reporting Finds of 

Archaeological Interest (BMAPA and EH, 2003 and 2005). This dataset also includes information 

on wrecks, obstructions and known losses/ casualties ("NRHE"); 

¶ Admiralty Charts 1187 (Outer Silver Pit) and 1503 (Outer Dowsing to Smiths Knoll including 

Indefatigable Banks);  

¶ Geoarchaeological analysis of relevant interventions within both the Hornsea Three marine 

archaeology study area and the regional marine archaeology study area; and 

¶ Aircraft Crash Sites at Sea: A Scoping Study (Wessex Archaeology, 2008b).  

2.3.1.2 Information from following secondary sources related to the maritime history, submerged prehistory and 

the archaeology of the southern North Sea and the Norfolk Coast were also sought:  

¶ The Humber REC (Tappin et al., 2011);  

¶ The North Sea Palaeolandscapes Project (Gaffney et al., 2007); and  

¶ The Norfolk Rapid Coastal Zone Assessment (Robertson et al., 2005). 



 
 Annex 9.1 ï Marine Archaeology Technical Report 
 Environmental Statement 
 May 2018 

 

 5  

2.3.1.3 The SeaZone, NRHE and the geophysical data collected during field surveys (see section 2.3.2 below) 

were superimposed on a base map of the survey area in a project GIS workspace to plot the general 

distribution of known and recorded shipping casualties and geophysical anomalies with archaeological 

potential in the regional marine archaeology study area. Information drawn from secondary sources was 

used qualitatively, particularly to develop an understanding of the likelihood of unknown and unrecorded 

maritime archaeological sites and remains in the regional marine archaeology study area, which also 

includes the Hornsea Three marine archaeology study area.  

2.3.1.4 Records of Second World War Air/Sea Rescue Operations cited by Wessex Archaeology in Aircraft 

Crash Sites at Sea (Wessex Archaeology, 2008b) were used with a documentary review of historic 

aviation activity in the region to understand the density and general distribution of wartime aircraft 

activity in the regional marine archaeology study area, and thus highlight the potential for the presence 

of aircraft crash sites within Hornsea Three marine archaeology study area.  

2.3.1.5 The review of the potential for unknown and uncharted maritime and aviation archaeological sites in the 

regional marine archaeology study area was supplemented by an assessment of the conditions which 

can be expected to affect archaeological site survival and visibility within Hornsea Three marine 

archaeology study area. This was assessed specifically in relation to the nature of the archaeological 

material itself and the nature of the seabed environment. The above data, combined with the results of 

field surveys described below, allows the archaeological character of Hornsea Three to be established. 

2.3.2 Field surveys 

 Hornsea Three array area and offshore cable corridor 

 Geophysical surveys 

2.3.2.1 A number of geophysical surveys have been completed. These are summarised in the bullet points 

below. The following data was collected for the entire Hornsea Three array area and offshore cable 

corridor; excluding those areas where the proposed route has been altered between the Preliminary 

Environmental Information Report (PEIR) and the Environmental Statement (see paragraph 2.3.1.1 et 

seq). The Hornsea Three array area was surveyed by EGS Ltd (EGS), and the Hornsea Three offshore 

cable corridor by Bibby Hydromap Ltd (BHM), Fugro Ltd (Fugro) and Clinton Marine Survey (CMS), the 

latter of whom surveyed the funnel area at the junction of the Hornsea Three offshore cable corridor and 

the Hornsea Three array area. The primary purpose of these surveys was to provide baseline 

information to inform the EIA. Water depths were taken into account and compensated for during the 

surveys. The data collected in the different surveys varied in specification depending on the surveyor 

and the sensors used, however the data from each lot is considered comparable and appropriate to 

characterise the marine archaeological potential of the Hornsea Three development area. Survey 

coverage and mobilised sensors for each survey are detailed below: 

¶ Multibeam bathymetry and backscatter data: 

ƺ Hornsea Three array area: Multibeam echo sounder (MBES) and backscatter with line 

spacing of 100 by 500 m;  

ƺ Funnel between the Hornsea Three array area and offshore cable corridor (considered in this 

report as part of the Hornsea Three offshore cable corridor): MBES and backscatter with line 

spacing of 100 by 500 m; and  

ƺ Hornsea Three offshore cable corridor: MBES with line spacing of 55 to 67 m at 100% 

coverage.  

¶ Sidescan sonar data: 

ƺ Hornsea Three array area: Sidescan sonar with line spacing in the north-west of 500 by 

1,000 m and the south-east of 1,000 by 1,000 m; and  

ƺ Hornsea Three offshore cable corridor: Sidescan sonar with line spacing of 55 to 67 m at 

100% coverage.  

¶ Magnetometer data: 

ƺ Hornsea Three array area: Magnetometer with line spacing in the north-west of 500 by 

1,000 m and in the south-east of 1,000 by 1,000 m; and  

ƺ Hornsea Three offshore cable corridor: Magnetometer at 55 to 67 m on lines offshore and at 

40 to 50 m on lines in the inshore area.  

¶ Sub bottom profiler (SBP) data:  

ƺ Hornsea Three array area: SBP with line spacing of 100 by 500 m;  

ƺ Funnel between the Hornsea Three array area and offshore cable corridor (considered in this 

report as part of the Hornsea Three offshore cable corridor): SBP with line spacing of 100 by 

500 m; and  

ƺ Hornsea Three offshore cable corridor: SBP with line spacing at 55 to 67 m on lines offshore 

and at 40 to 50 m on lines in the inshore area.  

2.3.2.2 The data was collected to a specification appropriate to achieve the following interpretation 

requirements: 

ƺ Magnetometer: identification of contacts >5 nT; 

ƺ Sidescan sonar: esonification of contacts >1.0 m; 

ƺ Sub-bottom profiler: penetration >10 m; and 

ƺ Multibeam bathymetry: BIN size of <1.0 m with nine soundings per cell. 
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2.3.2.3 Following data delivery, an initial review of the dataset was undertaken to gain an understanding of the 

geological and topographic makeup of the survey area. Within the extents of the survey area, the 

potential for variations in the seabed are high and can affect the interpretation of contacts. It is noted, 

however, that tow altitudes were controlled and quality assured through grids and using Oasis Montaj. 

The magnetometer was located between 1 and 4.5 m above seabed except in very isolated 

circumstances. Sidescan sonar lay within between 10% and 15% of range except in very isolated 

circumstances. 

2.3.2.4 Whilst some of the data extends beyond the survey area, the purpose of this Marine Archaeology 

Technical Report is to characterise the historic environment, therefore all available data has been 

considered. A data quality review was undertaken, as is common practice; with magnetometer data 

disregarded if it did not meet the following criteria designed to ensure that the data are reliable in terms 

of location and background noise:  

¶ A grid cell size of 1.0 m; 

¶ A blanking distance of 20.0 m; 

¶ Magnetometer altitude of between 2 and 4.5 m; and 

¶ Ultra-Short Base Line (USBL) positioning error less than 2.5 m. 

 Archaeological review of geophysical data 

2.3.2.5 The datasets described below have been considered together to provide an overall characterisation of 

Hornsea Three. Sidescan sonar is considered the best tool for the identification of anthropogenic 

contacts on the seabed through its ability to ensonify small features and so forms the basis of the 

archaeological assessment of data.  

2.3.2.6 Magnetometer data indicates the presence of ferrous and thus usually anthropogenic material both on, 

and under the seabed and where line spacing allows, typically to a specification allowing for the 

detection of UXO, providing accurate positions of buried ferrous anomalies. Data collection across the 

Hornsea Three survey area was intended to provide an overall understanding of the site. Line spacing 

varied from approximately 60 m in the Hornsea Three offshore cable corridor to 500 to 1,000 m in the 

Hornsea Three array area. Where possible, significant magnetic anomalies were however correlated 

with contacts visible on the seabed. 

2.3.2.7 Whilst SBP and MBES are useful tools for archaeological assessment, their primary use, outside of 

seabed and paleo-landscape characterisation, is in the corroboration of contacts identified in the 

sidescan sonar and magnetometer data.  

2.3.2.8 It should be noted that there may be instances where a contact may exist on or below the seabed but 

not be visible in the geophysical data. This may be due to it being covered by sediment or, being 

obscured from the line of sight of the sonar or poor quality data. Risks to heritage assets can be reduced 

thorough a series of measures such as further geophysical survey, for example for UXO, and under 

some circumstances, targeted ROV searches.  

2.3.2.9 The archaeological potential was assigned to each contact based on the criteria outlined in Table 2.1 

below. In addition, magnetic anomalies of greater than 500 nT have been provisionally identified as 

areas of archaeological potential. Where uncertainty existed as to the identification or archaeological 

potential of a contact the provided dataset was reviewed. Specifically, sidescan sonar and SBP data 

were imported into CODA Survey Engine or Chesapeake SonarWiz and reviewed on a line by line basis 

and MBES data was viewed in QINSy Cloud, Fledermaus or other point cloud visualisation software 

dependant on the requirement. Given the specification of the survey, and the quality of processing, the 

magnetometer data was not re-processed. After a review of the magnetometer data collated for Hornsea 

Three, no areas were identified that warranted additional pre-consent survey work.  

 

Table 2.1: Criteria for archaeological potential. 

Archaeological Potential Criteria 

Low A contact potentially of anthropogenic origin but that is unlikely to be of archaeological interest. 

Medium 
A contact believed to be of anthropogenic origin but that would require further investigation to establish its 
archaeological potential. 

High 
A contact almost certainly of anthropogenic origin and with a high potential of being of archaeological 
significance. 

 

2.3.2.10 Contacts assessed as having low, medium and high archaeological potential were then compiled into a 

gazetteer and a shapefile created for further assessment alongside known features such as wrecks, 

mooring buoys, third party assets such as cables and pipelines and other seabed structures. The data 

was subsequently assessed to ensure no unnecessary identification of archaeological potential when 

the origination can be identified, to remove contacts of no archaeological importance.  

2.3.2.11 Measurements where possible were taken in sidescan sonar, SBP and MBES processing software, and 

whilst largely accurate, discrepancies can be noted. Where there is uncertainty as to the potential or 

origin of a contact, a precautionary approach was always taken and the contact was taken forwards to 

the next stage of the assessment.  
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 Geotechnical surveys 

2.3.2.12 A geotechnical survey was undertaken in 2017. One hundred and twenty five geotechnical locations 

were investigated in the Hornsea Three array area (consisting of 103 CPT, 12 borehole, and ten 

vibrocore locations) and fifty-one geotechnical locations (consisting of 25 CPT and 26 vibrocore 

locations) were investigated in, or in close proximity to, the Hornsea Three offshore cable corridor. The 

location of geotechnical locations is shown on Figure 3.1 below. 

2.3.2.13 The borehole samples within the Hornsea Three array area were collected down to approximately 50 m 

below the seabed. Here the ampler was advanced by lowering the sampling tool with a drill bit into a drill 

string on a wireline system. The drill string was fixed through the seabed frame and lowered to the 

seafloor. Push and piston samples were recovered. A core catcher was used in non-cohesive soils to 

maximise sample recovery.  

2.3.2.14 Vibrocore sampling was undertaken to a depth of up to 6 m below the seabed and the sampler was 

advanced by vibration amplitude/frequency.  

 Ground model 

2.3.2.15 In addition to the identification of anthropogenic contacts on the seabed, detailed analysis of 

geophysical survey data has been undertaken by Hornsea Three in order to formulate a multi-purpose 

ground model to inform the Environmental Statement.  

2.3.2.16 The ground model has involved identifying those units overlying bedrock and determining their 

approximate depths and extents within the geophysical survey areas. In addition, a brief initial review of 

the geotechnical samples collected for Hornsea Three has been undertaken to inform the ground model.  

2.3.2.17 The initial ground model has yielded results which broadly confirm the results of previous surveys in this 

part of the North Sea (e.g. by Gaffney et al., 2007)  

 Hornsea Three intertidal area 

 Walk-over survey 

2.3.2.18 A site visit and walkover survey was undertaken across the Hornsea Three intertidal area in February 

2017. The aim of the walkover survey was to establish the presence of above ground archaeology, 

whether or not previously recorded and to verify the settings of heritage assets in the vicinity of the 

Hornsea Three intertidal area.  

2.3.2.19 The walkover was undertaken from a base at Weybourne gap, first along the public right of way on the 

landward side of the intertidal zone and then on the beach to the east and west of the car park (see 

Figure 3.14). The walkover covered the exposed part of the Hornsea Three intertidal area.  

 Borehole survey 

2.3.2.20 A borehole survey immediately south of the Hornsea Three intertidal area has been undertaken in 

connection with Hornsea Three. Two groups of boreholes were undertaken, one group of four to the 

east of Weybourne Gap, with a group of three to its west.  
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3. Results  

3.1 Seafloor topography 

3.1.1.1 The depth of water and character of the regional marine archaeology study area varies considerably, 

from shallow intertidal and subtidal waters close to the proposed landfall area, to the ocean ódeepsô, 

such as the Outer Silver Pit where depths are up to -73 m LAT (see Figure 2.1). The varying topography 

of the seafloor and its relationship with the adjacent coast has a direct relationship with the nature, 

density and character of the archaeological remains found on and under it.  

3.1.2 Hornsea Three array area 

3.1.2.1 Within the Hornsea Three array area, the water extends in depth from some -26 to some -73 m LAT in 

the northernmost part. The Hornsea Three array area is characterised by relatively shallow banks 

separated by two deeper channels and a consistently deeper area to the north, Outer Silver Pit.  

3.1.2.2 Glacial till deposits of the Bolders Bank Formation are present on the majority of the Hornsea Three 

array area. The Bolders Bank Formation is also characterised by a number of Botney Cut Channels that 

have eroded through the unit in the array area and more widely. 

3.1.2.3 Markhams Hole, located in the centre and east of the Hornsea Three array area, is a valley, partly 

infilled. BGS cross-sections for the area and 2D seismic data from sub bottom profiling made available 

to the NSPP, suggests the existence of archaeologically significant deposits within this structure. A 

channel system attached to the end of this tunnel valley, which is incised into the Late Pleistocene 

Boulders Bank formation, can be observed to terminate at the Early Holocene coastline (Gaffney et al., 

2007). A more recent Ultra High Resolution Seismic (UHRS) cross section across Markhamôs Hole 

undertaken as part of Hornsea Three (Figure 3.2) has indicated that it is infilled with up to around 60 m 

of Holocene sediments. The deepest interpreted horizon is the Yarmouth Roads Formation. On the 

southwest side of Markhamôs Hole, a subglacial tunnel valley of the Swarte Bank Formation is present. 

This feature and unit was penetrated by a recent geotechnical intervention carried out as part of 

Hornsea Three (CPT057, see paragraph 2.3.2.12, above and Figure 3.3). Above the Swarte Bank 

Formation, the Eem is present and is also represented in the CPT057 location.  

3.1.2.4 A second distinct channel is situated to the north of Markhamôs Hole, in the northern half of the Hornsea 

Three array area. This feature is narrower than Markhamôs Hole. The feature connects to Outer Silver 

Pit, is some 30 m deeper than the surrounding seabed and deepens from approximately -41 m LAT to a 

maximum depth of approximately -73 m LAT at its northern extent. The gradient is steeper over this area 

than at Markhamôs Hole. The feature is interpreted as being a marine inlet into the Outer Silver Pit 

(Gaffney et al., 2007). 

3.1.2.5 The northern part of the Hornsea Three array area lies at the southern edge of the Outer Silver Pit. This 

feature was a lake during the Early Holocene. This large body of fresh water is likely to have been very 

attractive to hunter gathers. Although no clear dating evidence is available, isostatic models suggest that 

the coastline of the Outer Silver Pit was active at around 9,500BP (Gaffney et al., 2007). Within the 

Hornsea Three array area, the water extends in depth to some -73 m LAT in the northernmost part, at 

the edge of the Outer Silver Pit.  

3.1.2.6 A Ultra High Resolution Seismic (UHRS) cross section across the shoulder of the Outer Silver Pit 

undertaken as part of Hornsea Three surveys (Figure 3.4) provides an indication of the rapidly 

increasing water depth and Holocene sediment thickness which appears towards the Outer Silver Pit. 

The Swarte Bank, Eem, Bolders Bank and Botney Cut Formations can be seen. Archaeological remains 

of the Mesolithic and perhaps Upper Palaeolithic periods are likely to survive.  

3.1.3 Hornsea Three offshore cable corridor (including temporary working area) 

3.1.3.1 The water depth along the Hornsea Three offshore cable corridor broadly shallows from the offshore 

terminus to the intertidal area.  

3.1.3.2 The site specific SBP data indicates that the shallow soils sequence of the Hornsea Three offshore 

cable corridor from the offshore terminus to the intertidal area is comprised of the following (see Figure 

3.9 for Kilometre Post (KP) locations):  

¶ Holocene sediments overlying Bolders Bank Formation from the northeastern end of the Hornsea 

Three offshore cable corridor, with a short section of Holocene sediments overlying Botney Cut 

Formation to KP110, in areas which were surveyed (see paragraph 2.3.2.1);  

¶ Holocene sediments overlying Bolders Bank Formation from KP110 to KP82.5;  

¶ Holocene sediments overlying Swarte Bank Formation from KP 82.5 to KP61.75;  

¶ Holocene sediments overlying Egmond Ground Formation from KP61.75 to KP57;  

¶ Holocene sediments overlying Bolders Bank Formation from KP57 to KP45;  

¶ Holocene sediments overlying Swarte Bank Formation from KP 45 to KP39; and  

¶ Shallow Chalk with isolated patches of Quaternary Sediments from KP39 to the intertidal area, in 

areas which were surveyed (see paragraph 2.3.2.1).  

3.1.3.3 A number of features have been identified within the Hornsea Three offshore cable corridor. These 

include:  

¶ A deep channel crossing route between KP114 and KP115.5;  

¶ A sandbank between KP83 and KP85; 

¶ A shallow channel between KP75.75 and KP77.75; 

¶ A large irregular depression in the seabed between KP50.75 and KP51.75; and 

¶ A large seabed mound between KP43.75 and KP46.25, where seabed levels rise to some -25 m 

and -28 m LAT.  
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3.1.3.4 Ground modelling using the geophysical survey data collected as part of Hornsea Three has broadly 

confirmed the evidence from previous surveys, including BGS data. It has, however, added detail and 

identified several further areas of interest.  

3.1.3.5 In particular, in addition to the large fluvial feature located at KP 60 (shown on both Figure 3.5 and 

Figure 3.9), smaller channels have been revealed to its southwest (see Figure 3.6). Similarly, further 

channels, revealed by the NSPP have been confirmed at KP 80 (see Figure 3.9 and Figure 3.7). In each 

case Holocene deposits survive below the seabed. 

3.1.4 Hornsea Three intertidal area 

3.1.4.1 The general topography of the Hornsea Three intertidal area is low-lying cliffs to the east of Weybourne 

Gap, rising rapidly to some 30 m Above Ordnance Datum (AOD), with lower lying ground to the west.  

3.1.4.2 Weybourne Gap, located at the centre of the Hornsea Three intertidal area comprises a shallow former 

river valley that meets the sea. At the mouth of the valley there is a small valley mire, located close to 

the car park. On the foreshore are periodically exposed outcrops of organic sands, peats and muds 

(Norfolk HER No. 6256). These deposits are associated with prehistoric worked and burnt flint, animal 

bone and wood. These deposits therefore can be related to relict deposits associated with the former 

river valley that passes through Weybourne Gap. 

3.1.4.3 The geology at the landfall area and the intertidal zone comprises chalk overlain by marine sands and 

gravels (BGS). Weybourne gap marks a change in the solid geology of the area, with steep chalk cliffs, 

apparently harder in nature than that to the west, which are being actively eroded by the sea to the east.  

3.1.4.4 The cliffs are an eroding glacial till comprising a basal chalk overlain by the Sherringham Cliffs 

Formation. This consists of the 'Bacton Green Till Member', formed as the ice sheet from the west 

deposited a sandy till sometimes visible in cliffs, this is overlain in places by the subglacial 'Weybourne 

Town Till' and outcrops of the ice-marginal fan complex Briton's Lane Formation, the 'Briton's Land Sand 

and Gravel Member' (Holt-Wilson 2011). 

3.1.4.5 Weybourne Gap is the location where the shingle spit of Blakeney Point meets the Glacial Till cliff. To 

the west of Weybourne Gap the shingle spit fronts the coastline, concealing old salt marsh deposits 

beneath it, which are likely to be more extensive west of Kelling Hard. 
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Figure 3.1: Hornsea Three geotechnical survey locations and landscape features identified by NSPP and.  
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Figure 3.2: UHRS cross section across Markhamõs Hole.  
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Figure 3.3: UHRS cross section and CPT log at Markhamõs Hole.  



 
 Annex 9.1 ï Marine Archaeology Technical Report 
 Environmental Statement 
 May 2018 

 

 13  

 

Figure 3.4: UHRS Section across the southern edge of Outer Silver Pit.  
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Figure 3.5: Overview of part of the offshore cable corridor showing ôBroad Brushõ geophysical survey results on BGS data.  
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Figure 3.6: Sample section through channel on Hornsea Three offshore cable corridor.  
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Figure 3.7: Sample section through channel on Hornsea Three offshore cable corridor.  
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3.2 Submerged prehistoric archaeology  

3.2.1.1 The prehistoric archaeological record of the British Isles covers the period from the earliest hominin 

occupation more than 780,000 BP to the Roman invasion of Britain in 43 AD. During this long span of 

time, sea level fluctuations caused by major glaciations (including the Anglian, Wolstonian and the 

Devensian) have shaped the submerged prehistoric landscape within the regional marine archaeology 

study area. The changes in sea level have at times exposed the floor of the southern North Sea, 

including within the regional marine archaeology study area, creating an inhabitable environment 

suitable for hominin occupation and exploitation. Table 3.1 below summarises the prehistoric 

archaeological record and the potential for remains of these periods to survive within the regional marine 

archaeology study area. 

3.2.2 Pre-Devensian (>780,000 to approximately 73,000 BP)  

 The Pre-Anglian Glaciation (>780,000 to approximately 478,000 BP) 

3.2.2.1 The earliest current evidence for a hominin presence in the UK is associated with Cromer Forest-bed 

Formation, a series of interglacial deposits associated with the Bytham and Ancaster palaeo-rivers, 

which flowed from the Midlands across East Anglia and Norfolk and into the southern North Sea during 

the Cromerian Complex, a Middle Pleistocene stage consisting of multiple glacial and interglacial 

periods, equivalent to Marine Isotope Stages (MIS) 13 to 21.  

3.2.2.2 The Cromer Forest-bed Formation is associated with predominantly fluvial sedimentation, with 

deposition in a complex of floodplains, tidal channels and rivers draining the land to the west. These 

deposits have been found east of Sheringham along the coastline and are known for containing 

sediments contain a rich faunal assemblage and other palaeoenvironmental information which suggest 

that the interglacial stage(s) was characterised by a warm, almost Mediterranean climate and an 

environment rich in resources attractive to hominins (Parfitt et al., 2005; 2010; Wymer, 1999). 

3.2.2.3 This attractiveness to hominins is demonstrated by a site at Happisburgh on the north Norfolk coast, 

some 30 km southeast of the proposed Hornsea Three intertidal area and associated with the palaeo-

Ancaster, where Lower Palaeolithic flint artefacts have suggested a hominin presence in Britain more 

than 780,000 BP, MIS 21 or earlier (Parfitt et al., 2010). This suggests that a hominin presence in the 

regional marine archaeology study area is possible during the Cromerian.  

 

 

 

 

Table 3.1: Prehistoric timeline summary. 

Period Dates Subdivision Dates Notes 

Pre-Devensian 
>780,000 to 
approximately 73,000 
BP 

Cromerian (Pre-Anglian 
Glaciation) Period  

(>780,000 to approximately 
478,000 BP) 

Some potential for hominin 
exploitation and use. 

Anglian Glaciation  
(approximately 478,000 to 
424,000 BP) 

Hominin presence in the 
regional marine archaeology 
study area for most of the 
Anglian glaciation is unlikely. 

Hoxnian Interglacial 
approximately 424,000 to 
380,000 BP) 

Lower Palaeolithic material 
found in the UK. 

Post-Anglian/pre-
Devensian (Wolstonian) 
Glaciation) 

380,000 and 130,000 BP 
(widely referred to as the 
Wolstonian 

Evidence for hominin activity 
in the UK during the warmer, 
interglacial periods within the 
Wolstonian. 

Ipswichian Interglacial 
approximately 135,000 to 
73,000 BP) 

Middle Palaeolithic hominins 
known to have occupied 
northwestern Europe, but 
apparently no hominin 
presence in the UK. 

Devensian to 
Late Glacial 
Maximum 

73,000 to 18,000 BP - - 

Arrival in the UK of late Middle 
Palaeolithic Neanderthals, 
who were followed 
approximately 31,000 BP by 
Early Upper Palaeolithic, 
anatomically modern humans 
(Homo sapiens). 

Post-Late Glacial 
Maximum and 
early Holocene 

18,000 to 6,000 BP - - 

Coincides with the Late Upper 
Palaeolithic and the 
Mesolithic. Likely that much of 
the regional marine 
archaeology study area was 
occupied by Late Upper 
Palaeolithic and then 
Mesolithic people until the 
area was finally inundated. 
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3.2.2.4 The Hornsea Three array area and offshore cable corridor geophysical surveys have all identified chalk 

as the basal unit. The Yarmouth Roads Formation is not exposed near the seabed within the Hornsea 

Three array area or offshore cable corridor. There are Middle Pleistocene deposits beyond KP 85.5, 

themselves overlying a series of delta-front/pre-delta Early Pleistocene deposits. The offshore formation 

contemporary with the onshore Cromerian Complex deposits is the Yarmouth Roads Formation (EGS, 

2016; Walters, 2016). Largely contemporaneous with the Cromer Forest-bed Formation within which the 

Happisburgh archaeological material has been found, the Yarmouth Roads Formation is an 

accumulation of sediments deposited by a large delta fed by a number of river systems, including the 

proto-Rhine, -Maas, -Scheldt and -Bytham-Ancaster (Gibbard, 1995). The Formation consists of sands, 

with interbedded silty clays and evidence of reworked peat (Cameron et al., 1992), and represents a 

mixed lower estuarine, intertidal to marine environment with some potential for hominin exploitation and 

use.  

 The Anglian Glaciation (approximately 478,000 to 424,000 BP, Marine Isotope Stage 12) 

3.2.2.5 The Cromerian was followed by the first and most extensive of the middle Pleistocene glaciations, the 

Anglian. During the Anglian Glaciation, the regional marine archaeology study area would have been 

covered by ice, which is known to have extended as far south as the north Cornwall coast and the 

Thames Valley (Wymer, 1999). The ice sheet extensively modified the pre-Anglian landscape and pre-

existing landscape features are assumed to have been either largely eroded, or buried under glacial till 

(Rose, 2008). The sedimentary signature of the Anglian glaciation is the Swarte Bank Formation which 

occurs in the regional marine archaeology study area and the wider area as infill in sub-glacial valleys 

incised into the Yarmouth Roads Formation and other underlying Quaternary sediments (EGS, 2016; 

Walters, 2016).  

3.2.2.6 A hominin presence in the regional marine archaeology study area for most of the Anglian glaciation is 

unlikely, but should there be any archaeological remains from this period (perhaps following the glacial 

maximum as the climate ameliorated), they are likely to be have been heavily reworked by subsequent 

glaciations and will thus generally be encountered only in secondary contexts.  

 The Hoxnian and Ipswichian Interglacialôs and the post-Anglian/pre-Devensian (Wolstonian) 

Glaciation 

3.2.2.7 The temperate Hoxnian interglacial (approximately 424,000 to 380,000 BP, MIS 11) followed the Anglian 

Glaciation. The UK appears to have remained a peninsula of northwestern Europe during the Hoxnian 

and there is archaeological evidence that hominins, probably early Homo neanderthalensis, returned to 

the UK as the climate ameliorated. Lower Palaeolithic archaeological material has been found at Hoxne 

in Suffolk (Wymer, 1999), with a number of other isolated finds known from that region, as well as a 

hominin skull from Thames gravel terraces at Swanscombe (Stringer, 2006). Within the marine 

environment the Egmond Ground Formation is associated with MIS 11 and, where present, overlies the 

Yarmouth Roads and Swarte Bank formations. It comprises marine sands with thin bands of silt and clay 

attributed to an open marine environment. There is thus the potential that Hoxnian period hominins used 

or occupied the regional marine archaeology study area.  

3.2.2.8 Between approximately 380,000 and 130,000 BP (Marine Isotope Stage 9 to 6), commonly referred to 

as the Wolstonian Stage, saw a period containing three glaciations and two interglacials. .  

3.2.2.9 During the cold cycles of the Wolstonian Stage glaciations, the extent to which glacial ice covered the 

regional marine archaeology study area and a hominin presence is uncertain, although it is suggested 

that during MIS 8 ice reached the Peterborough area (White et al. 2017). Offshore, the only deposits 

currently attributed to the Wolstonian Stage within the study area are the proglacial and fluvioglacial 

Cleaver Bank Formation deposits, located to the east and north of Markham Pit. However, there is 

archaeological evidence for hominin activity in the UK during the warmer, interglacial periods within the 

Wolstonian, the so-called Purfleet (MIS 9) and Aveley (MIS 7) interglacials, from sites like Purfleet 

(approximately 350,000 BP, Schreve et al., 2002) and Stanton Harcourt (approximately 170,000 to 

180,000 BP, Buckingham et al., 1996). These finds comprise mainly late Acheulian and Levallois, or 

Mousterian flint tools, which reflect the transition from the Lower to the Middle Palaeolithic 

(approximately 300,000 BP). The Hoxonian period Egmond Ground formation, interpreted within the 

Hornsea Three offshore cable corridor, may have archaeological potential.  

3.2.2.10 The Aveley interglacial was followed by final Wolstonian glaciations, from approximately 180,000 to 

135,000 BP, during which the UK appears to have been uninhabited by hominins.  

3.2.2.11 The onset of the Ipswichian interglacial (approximately 135,000 to 73,000 BP, MIS 5e) is marked by an 

abrupt climatic change. Sea level rose to 5 to 6 m above its current point, cutting the UK off from 

continental Europe and inundating the regional marine archaeology study area and much of the east 

coast of England. Ipswichian age Eemian Formation marine sands, evidence of this marine 

transgression, have been tentatively identified in the Hornsea Three array area geophysical data (EGS, 

2016) and over the outer part of the Hornsea Three offshore cable corridor.  
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3.2.2.12 While the Ipswichian appears to have been similar to, or even slightly warmer than today (Barton, 2005; 

Stringer, 2006) and Middle Palaeolithic hominins are known to have occupied northwestern Europe, 

there appears to have been no hominin presence in the UK during this period (Wymer, 1999; Ashton 

and Lewis, 2002). The regional marine archaeology study area and the wider area appears to have 

been inundated for much of the period and the potential for recovering Ipswichian archaeological 

material in the regional marine archaeology study area is thus regarded as very low.  

3.2.3 Devensian to Last Glacial Maximum (73,000 BP to 18,000 BP) 

3.2.3.1 The Devensian glaciation (approximately 73,000 to 18,000 BP, MIS 5d to 2) was the last glacial stage to 

occur before the present, Holocene climatic amelioration. A gap in the archaeological record from the 

end of the Wolstonian Stage to the middle of the Devensian (approximately 40,000 BP) suggests that 

the UK was uninhabited by hominins for nearly 200,000 years, with low populations of Homo 

neanderthal reflected in the archaeological record from c. 59,000 BP (MIS 3).  

3.2.3.2 As sea level fell during the initial stages of the Devensian, the regional marine archaeology study area is 

likely to have been exposed subaerially once more. Prevailing cool, dry conditions encouraged the 

development of rich arid grasslands (mammoth steppe), which supported large mammals. The migration 

of these animals probably coincided with the arrival in the UK of late Middle Palaeolithic Neanderthals, 

who were followed in approximately 31,000 BP by Early Upper Palaeolithic, anatomically modern 

humans (Homo sapiens) (Barton, 2005). A hominin presence in the regional marine archaeology study 

area prior to the glacial maximum is thus entirely likely.  

3.2.3.3 As the Devensian glacial maximum approached (approximately 31,000 to 16,000 BP), sea level fell to 

approximately 120 m below its current level and the southern edge of the glacial ice sheet extended as 

far south as the Severn and the Wash (Flemming, 2002), although the Irish Sea Ice Sheet is known to 

have extended down to the Isle of Scilly c. 25,000 BP (Smedley et al., 2017). The entire regional marine 

archaeology study area would thus have been behind the ice front and effectively uninhabitable by 

hominins. At this time the UK seems to have been deserted by humans and is not thought to have been 

re-colonised until the Middle Upper Palaeolithic, from approximately 15,000 BP, during the Windermere 

Interstadia (Jacobi and Higham 2012).  

3.2.3.4 The Hornsea Three array area geophysical survey (EGS, 2016) indicated that the Devensian Bolders 

Bank Formation, glacial till comprises the dominant shallow geological formation being identified across 

most of the Hornsea Three array area. It is noted that Dove et al. (2017) recently mapped four 

Devensian still-stand ice margins within the regional marine archaeology study area and within the 

mapped 'singularity' that is the Bolders Bank Formation. This has resulted in a sub-division of the 

shallow seismic stratigraphy into at least five units by the BGS. 

3.2.3.5 It is likely that early Devensian archaeological material will have been heavily impacted by the glacial 

ice, and, if present, should generally (though not exclusively) be expected to be found in secondary 

contexts within the Bolders Bank Formation. 

3.2.4 Post-Last Glacial Maximum and Early Holocene (18,000 to 6,000 BP) 

3.2.4.1 Environmental changes between the Devensian glacial maximum (approximately 18,000 BP) and the 

mid-Holocene marine transgression of the regional marine archaeology study area (approximately 

6,000 BP) are much better understood than those during the preceding periods described above.  

3.2.4.2 The regional marine archaeology study area is unlikely to have been free of glacial ice until 

approximately 16,000 BP and thus human occupation is unlikely until at least this date. Early indications 

of a human presence in the UK during the Late-glacial have been found at Creswell Crags in 

Nottinghamshire, dated to approximately 12,300 BP (Smith, 1992; Mithen, 2003).  

3.2.4.3 At the start of the Holocene, sea level was approximately 65 m below its current stand across the 

southern North Sea and sea level curves generated by Shennan (2000; 2002) indicate that most of the 

area was an emergent terrestrial landscape from the beginning of the glacial retreat at approximately 

16,000 BP (during the Late Upper Palaeolithic). From its post-glacial maximum the terrestrial extent of 

the regional marine archaeology study area would have begun to shrink due to rising sea level from 

around 8,000 BP, continuing until approximately 6,000 BP when the marine transgression of the North 

Sea basin was completed. 

3.2.4.4 The early Holocene are now covered by the North Sea between the UK and Europe, often referred to as 

óDoggerlandô (Coles, 1998), is highly significant since human re-colonisation of the UK would have been 

via this emergent landscape, of which the regional marine archaeology study area is part. 

Archaeologically the period between the post-Last Glacial Maximum and the middle of the Holocene 

coincided with the Late Upper Palaeolithic and the Mesolithic, and it is likely that much of the regional 

marine archaeology study area was occupied by Late Upper Palaeolithic and then Mesolithic people 

until the area was finally inundated (Gaffney et al., 2007: 1,). 

3.2.4.5 The morphology of this palaeolandscape is comparatively well understood through the work of the North 

Sea Palaeolandscapes Project (NSPP) and Humber Regional Environmental Characterisation (REC) 

projects (Gaffney et al., 2007; Tappin et al., 2011), which both partially overlap with the regional marine 

archaeology study area, covering the Hornsea Three array area and part of the offshore cable corridor.  

3.2.4.6 The Holocene (beginning in c. 11700 BP) landscape of the southern North Sea can be characterised as 

a low-lying plain, underlain across much of the regional marine archaeology study area by Bolders Bank 

till, and sloping gently upwards from the east to the modern coast of the UK. During the Late Upper 

Palaeolithic and Early Mesolithic most of the regional marine archaeology study area would have begun 

with an open steppe environment that became inhabited by boreal and then later temperate woodland 

species as the climate warmed into the Early Holocene. The area also contained wetlands associated 

with lakes and rivers, along with other small wetlands colonising natural features upon the previously 

glaciated surface (such as pingo's). Such features would have supported grazing animals and also have 

been attractive to humans.  
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3.2.4.7 The accelerating rate of sea level rise during the early Holocence would have seen the gradual 

inundation of the lower lying parts of the regional marine archaeology study area and its severance from 

the UK mainland (Tappin et al., 2011) leading to the development of saltmarsh in the north-eastern part 

of the Hornsea Three array area (Gaffney et al., 2007: 82, Figure 7.2), with the fragmentation of the area 

into a series of low-lying, shrinking islands. By the end of the Mesolithic (approximately 6,500 BP) 

almost all of the regional marine archaeology study area would have been inundated.  

3.2.4.8 The northern edge of the Hornsea Three array area is characterised by a gradual deepening towards 

the southern edge of the Outer Silver Pit, a major geological depression which formed a huge lake 

during this period (Gaffney et al., 2007). By around 8,000 BP, the lake became a marine estuary as it 

connected to the sea at its north-western end. Throughout this period, it could have represented major 

focus for the human populations of the area, with its rich food resources. As sea level rose during the 

Holocene, the shore of Outer Silver Pit would have migrated south into, or further into, the regional 

marine archaeology study area and introduced tidal flat, saltmarsh and estuary environments which 

would have provided a rich resource package for Mesolithic human populations. Where the sediments 

associated with these environments are preserved upon the sea bed (rather than eroded by subsequent 

marine processes) there is the potential that they preserve archaeological material and stratified 

sedimentary sequences from which palaeoenvironmental data may derive.  

3.2.4.9 The likely regional importance of the Outer Silver Pit in the human occupation of the Early Mesolithic 

resides not only in the economic significance of the lake/estuary itself but also of the extensive drainage 

systems for which it acted as the focus. The estuarine and fluvial features crossing the Hornsea Three 

array area and draining into the Outer Silver Pit and identified below the modern seabed sediments by 

both the NSPP (Gaffney et al., 2007; see Figure 3.8 of this report) and the Hornsea Three array area 

geophysical survey (EGS, 2016) have been identified as belonging to the Botney Cut formation.  

3.2.4.10 The upper fills of these channel systems appear to date from the late Upper Palaeolithic and Early 

Mesolithic periods. They may have been important foci for human activity during the Early Mesolithic. 

Living in proximity to fluvial features has distinct advantages for human groups, not least of which is their 

potential to be used as routeways across the landscape (Tappin et al., 2011), although it is unlikely that 

evidence of human settlement would itself reside within the channels themselves but instead be located 

on the channel margins. These palaeochannels are thus significant in the archaeological landscape. In 

addition, the incised nature of such features means that such channels might also preferentially 

preserve archaeological material and palaeoenvironmental data.  

3.2.4.11 The palaeochannels in the regional marine archaeology study area appear to originate in the south and 

west and empty into the Outer Silver Pit through large estuaries at the north of the regional marine 

archaeology study area (Fitch et al., 2005, Gaffney et al., 2007). Known as the Botney Cut Formation, 

these channels are examples of an extensive system of partially or completely infilled glacial/glaciofluvial 

channels, ranging in width from 50 m to 2 km, and up to 50 m deep, formed during the late Devensian 

and early Holocene deglaciation of the southern North Sea basin. Their lower fills, the Lower Botney 

Cut, tend to comprise reworked glacial sediments of Devensian date that probably pre-date human 

resettlement of the region. 

3.2.4.12 During the Holocene these sub-glacial channels are likely to have become deep meandering river 

systems within the vast terrestrial plain that was the southern North Sea, with sediment accumulation 

initially comprised of coarse gravel glacial outwash deposits, followed by glaciolacustrine and 

glaciomarine parallel bedded laminated clays and sands, indicative of rising sea level and the marine 

inundation of the area. 

3.2.4.13 A number of vibrocores, including one located within the Hornsea Three array area (number 53/02/395, 

see Figure 3.9) taken from the west of the western end of Markhamôs hole, held by the British Geological 

Survey were examined as part of the NSPP (Gaffney et al., 2007). Six samples were taken from 

vibrocore number 53/02/395. These were mainly medium grained, light yellow-brown sands with a relative 

abundance of dis-articulated shell fragments. The samples were not considered suitable for radiocarbon 

dating.  

3.2.4.14 Low counts of pollen were recovered which preclude detailed interpretation. Trees and shrubs are well 

represented, initially dominated by pine and oak and to a lesser extent by alder and birch. Hazel 

increases in abundance with height through the sequence, while there were traces of elm and willow. 

Herbs were recorded with wild grasses, sedges and fat hen. Bracken and sphagnum moss spores were 

also present, the former increasing after 9.13 m (Gaffney et al., 2007).  

3.2.4.15 Two further cores taken from as far apart as 100 km to the north and south (numbers 54/02/80 and 

81/50) were also examined in detail as part of the NSPP. While the generally low concentrations of 

pollen in all the sequences discussed preclude detailed interpretation the overall vegetation reflected is 

generally similar for the sequences from the three cores, although some differences are observed, such 

as slightly higher values for grasses and sedges in vibrocore 53/02/395. The dominance of tree and 

shrub taxa including pine, birch, oak and alder above may suggest a Holocene timeframe, probably 

early to middle Holocene, rather than later.  

3.2.4.16 Sandy, nutrient poor contexts may be implied by the presence of bracken, low values for Ericaceae and 

also possibly by the presence of bogmoss spores recorded consistently across vibrocore 53/02/395. 

The presence of grasses and sedges also suggest more open habitats, although these could derive 

from wetter soils near to the sampling site rather than in the wider landscape.  
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Figure 3.8: Landscape features identified in geophysical survey data from North Seas Palaeolandscapes Project (NSPP). 
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Figure 3.9: Landscape features identified in NSPP geophysical survey and geotechnical data.  




















































































































